Polymerase chain reaction-based method for quantifying recruitment of monocytes to mouse atherosclerotic lesions in vivo: enhancement by tumor necrosis factor-alpha and interleukin-1 beta.
The critical role of monocyte recruitment in atherogenesis has been appreciated for some time. However, until recently, there have been no sufficiently sensitive methods for measuring rates of monocyte recruitment to the arterial wall in vivo. We have developed a novel highly sensitive method, based on the polymerase chain reaction, for quantitatively tracking DNA-marked monocytes and have adapted it for use in mice. We use the uniquely male gene, SRY:, on the Y chromosome as a gene marker. We transfuse monocytes from a male donor into a congenic female mouse, euthanize the mouse after 24 to 48 hours, and then quantify the arterial uptake of monocytes by quantitative polymerase chain reaction. This study describes the techniques used and their sensitivity and reproducibility and demonstrates the approach by assessing the effects of cytokines. In control low density lipoprotein receptor-negative mice, monocyte recruitment decreased slightly but significantly as lesions progressed. Intraperitoneal injection of a combination of tumor necrosis factor-alpha and interleukin-1 beta more than doubled the rate of monocyte recruitment into developing lesions. However, the response to the cytokines was much greater in younger mice with less advanced lesions than in older animals with more advanced lesions.